There is a sharp rise in the use of social networking sites (SNSs) by university students for various purposes. However, little is known about the use of SNSs for educational purposes. This study aims to determine educational use of SNSs by the medical students of two Saudi and a Kuwaiti medical school. A cross-sectional study was conducted by administering a 20-statement questionnaire to the undergraduate medical and allied health sciences students of two Saudi universities: Taibah University (TU) and Imam Abdulrahman AlFaisal University (IAFU), and one Kuwaiti university, Kuwait University (KU). The data were collected and analyzed by SPSS 20. Of a total of 1312 respondents, 1181 (90%) students used SNSs and 131 (10%) did not use SNSs for any reason. Further, only 442/1181 (37%, p < 0.00) students used SNSs for education and found these sites to be useful. As many as 357 (27%) students used SNSs for sharing education-related information once a day, 306 (23%) 3-5 times a day, and 331 (25%) once a week. A maximum of 678 (52%) used Facebook for educational purpose and most of the students, 469 (38%), used SNSs for sharing lectures. There were significant variations in responses among genders and year of schooling. The use of online social media in medical education is a rapidly evolving arena of scholarship. Low use of SNSs for sharing information and significant variations in perceptions of medical students about social media should draw attention of policy-makers for promoting awareness and educational reforms.
Introduction
Developments of cutting-edge technologies and the advent of computer and Internet have exponentially increased use of Internet-based medical transformation [1] . The growing application of Internet-based learning in health professions education has been initially perceived as an effective platform for timely, convenient, and collaborative education [2] . One of the groundbreaking innovations in the Internet-based platforms with multidimensional purposes is development of social networking sites (SNSs). 'The SNSs are web-based platforms on which members can create personal profiles, articulate friendship connections, and socially interact with the friend connections by uploading, liking, and commenting on content such as photos, messages, and videos shared on newsfeeds' [3] . A recent study by Duggan has shown that, among the American adults, a great majority use smart phones by adopting the Web 2.0-based applications of SNSs and approximately 72% use Facebook, 31% Pinterest, 28% Instagram, 25% LinkedIn, and 23% Twitter [4] . An indicator of popularity of such SNSs is reflected by the average time spent on Facebook alone that has increased from 40 min in 2014 to 50 min in 2016 [5] . A report conducted on 455 students, residents, and physicians has shown that 94% medical students, 79.4% residents, and 42% practicing physicians used SNSs [6] . This reflects an ever-growing use of SNSs among young medical students.
The purposes of usage of SNS-based platforms are far ranging; information sharing, leisure and fun, and for teaching and learning. In terms of the educational use of SNSs, students use these platforms for putting together presentations, timetabling and using calendar of activities, developing collaborative group work, group discussions, facilitating and evaluating learning, faculty support, and for updating regional and global knowledge. A systematic review and meta-analysis by Guraya [7] has reported that 20% of the university medical students used SNSs in sharing information for educational purposes. However, the study could not find any study that envisaged to determine the impact of SNSs on the students' academic performance. Several forms of online social media are used by medical students during their quest for knowledge gain; blogging, a teaching tool for healthcare clients that can facilitate knowledge sharing among students, physicians, patients, and administrators; microblogging, by Twitter account for instance, is used for communicating with a broader audience, coaching medical students, sending links, and experts opinions; wikis, used for collaborative writing, interprofessional education among medical students, physicians, nurses, researchers, and academia; audio/video sharing by podcasts; for presentations and for general healthcare issues; social bookmarking and tag clouds, for facilitating information about areas of common research interest among communities [8] . At the same time, the innovative technologies in digital world have transformed the landscape of educational trends using smartphones and tablets for QR codes, virtual learning, and gamification in courses [9] .
There is some evidence that the medical students use SNSs for education, but there are little data that can explicitly determine the degree and nature of use of SNSs in medical education. This study aimed to determine the extent and nature of use of SNSs by the medical students from a Kuwaiti and two Saudi medical schools.
Materials and methods

Study settings
This study was conducted in medical and allied health sciences of two Saudi Universities. Taibah University (TU) and Imam Abdulrahman AlFaisal University (IAFU), and one Kuwaiti university, Kuwait University (KU). The medical college of TU follows a 5-year MBBS program with a competencybased problem-based learning-integrated spiral curriculum. The existing curriculum contains fundamental strands of early clinical experience, personal professional portfolios, student-directed learning, portfolios, blended learning, and clinical reasoning. All leaners are provided with a rich E-learning platform that strengthens their learning ability and enhance their knowledge and competency framework at their own pace. At IAFU, the MBBS curriculum applies interdisciplinary approach with horizontal and vertical integration of biomedical and clinical skills sciences. The learning strategies include problem-based, case-based, community-based, and patient-centered learning activities. The students are engaged in active learning with early clinical exposure where elective modules are offered to the students [10] . KU employs a system-based case-triggered integrated strategy in three phases; phase I contains first two semesters of the pre-professional program, phase II covers semesters 3-8 of the medical curriculum. The core principles applied are system-based, student-centered approaches with emphasis on selfdirected learning and student motivation. The students who successfully complete phase II program are awarded the B.Med. Sc. Degree that is prerequisite for admission to the clinical program (phase II) that trains students in clinic settings.
Study design
During October to November 2016, a cross-sectional study was conducted on the first year through fifth-year undergraduate medical and allied health sciences students of TU, IAFU, and KU. Ethical approval was obtained by the institutional review boards of respective universities. A 20-statement validated English-language questionnaire, Social Networking Sites in Medical Education (SNSME), was administered to all participants. The first 6 statements of the questionnaire enquired about frequency of the usage of SNSs by giving five options of never, once a month, once a week, once a day, and 3-5 times per day. The next 14 statements of the questionnaire were used to capture the opinions of participants about the usage of SNSs for educational purposes on a 5-point Likert scale (e.g., strongly agree, agree, neutral, disagree, and strongly disagree). SurveyMonkey ® was used for the administration of instrument and collection of data in TU and KU and a paper-based survey was conducted in IAFU.
Data collection and analysis
The data were entered and analyzed through Statistical Package for Social Sciences v.20 (SPSS). The descriptive analysis was done by frequency distribution and graphical pictorial presentation was shown in clustered bar charts. As all statements were arranged in ordinal scale, inferential statistics were performed by non-parametric tests. The non-parametric χ 2 test was applied for the analysis of variables (statements), arranged in categorical format. The χ 2 test would explore the differences between observed frequencies and expected frequencies within each statement. As a pre-requisite to using other nonparametric tests (Mann-Whitney U and Kruskal-Wallis tests), the normality of data was verified by one-sample Kolmogorov-Smirnov test. If a variable has significant p value <0.05, this would reject the null hypothesis that 'data is normally distributed'. Henceforth, the non-parametric tests would be deemed appropriate for comparison of responses based on gender, year of schooling and age groups of the respondents. The Mann-Whitney U test was used to compare the differences between genders, and the Kruskal-Wallis test was applied to compare the differences between more than two independent groups such as year of schooling and age groups of students. A p value ≤0.05 was considered significant.
Results
Of 1986 invitees, we received 1312/1986 complete responses (N = 1312, response rate of 66%): 746 (57%) female and 566 (43%) male students. The data showed that there were 70 (5%) students from first year, 255 (19%) students from second year, 411 (31%) students from third year, 166 (13%) students from fourth year, and 408 (31%) fifth-year students. The 510 (39%) students were in 18-24 years, majority of respondents 793 (60%) were in age group 25-34 years, and 9 (0.7%) students were older than 34 years. Overall, 1181 (90%) students used and 131 (10%) did not use SNSs for any reason. Of those who used SNSs, only 442/1181 (37%) students pointed out that they were using SNSs for educational purposes and had found these sites to be useful. As many as 206/796 (26%) IAFU students, 156/352 (44%) TU students, and 80/164 (49%) KU students strongly agreed that SNSs were useful for educational purposes. Figure 1 shows the clustered bar chart of the observed frequencies in responses to statements regarding the students' extent of usage of SNSs for educational purpose through a categorical variable (e.g., never used, once a month, once a week, once a day, and 3-5 times a day). Regarding the statement 'how often do you use e-mail for sharing information for educational purpose?' we observed that the majority 511 (39%) used e-mail once a week for sharing educational material. For the statement 'how often do you use social networking sites to keep in touch with peers and tutors?' 676 (52%) students used SNSs to remain in touch with their peers and tutors, for 'how often do you use social networking sites (e.g., Facebook, Youtube, Twitter, Linkedin, and Flickr) to share education-related information?' 357 (27%) students used SNSs for sharing education-related information once a day, 306 (23%) students 3-5 times a day, and 331 (25%) students share once a week, and for 'how often do you contribute to blogs or Wikis to share information, or disseminate knowledge?' most of the students 685 (52%) did not contribute in blogs writing. Overall, most of the students used SNSs once a week for educational purposes as shown in Figure 1 (S1, S4, and S5). Figure 2 displays the bar chart of the observed frequencies of responses to statements about the students' usage of the SNSs for educational purpose using a 5-point Likert scale (e.g., strongly agree, agree, neutral, disagree, and strongly disagree). The highest response was recorded for the 17th statement 'I have found social networking sites useful for sharing notes and lectures', as a majority of 469 (36%) students strongly agreed that SNSs was an important platform for sharing educational material. On the other hand, for the 20th statement 'I believe that social networking sites are inappropriate for sharing classroom materials, information, and discussing education related topics', 375 (29%) respondents disagreed and 352 (27%) disagreed, respectively.
The results of the χ 2 test (χ 2 (4, N = 1312) = 62~968, p < 0.0001) showed that all statements were significant reflecting that the observed frequencies of student's responses are statistically significant from expected frequencies within each category ( Table 1) . The results of KolmogorovSmirnov test confirm that data are not normally distributed as each statement has significant p < 0.0001 (untabulated). Thus, the non-parametric tests, Mann-Whitney U test and Kruskal-Wallis test, were deemed appropriate for the comparison of responses to statements on the basis of gender, year of schooling, and age groups of students. The MannWhitney U test was used to compare the responses of male and female students towards extent of usage and perception of students about SNSs for educational purposes as shown in Table 2 . The results of MannWhitney U test showed significant variations in responses to all statements among male and female students that are significant at p < 0.0001 except for the statement 4 with p = 0.09. The responses by female students scored significantly higher mean ranks to first 5 statements about the extent and use of SNSs for education and to statement 20: for statement 1, a highest mean rank of 733 was noted for female students (Median = 4) as compared to mean rank of 555 for male students (Median = 3), U = 153,969, p < 0.0001, r = 0.24. On the other hand, for statements 6-19, male students scored higher mean ranks: male students (Median = 3) for statement 15 recorded a highest mean rank of 824.47 than 520 mean rank for female students (Median = 2), U = 110,107, p < 0.0001, r = 0.41. Table 3 compares the responses of participants to all statements, as measured by mean ranks, across years of schooling. The results of KruskalWallis test showed that the students' responses were significantly different for all statements p < 0.05. The responses of fourth-year students significantly dominated those from other years as evident by their higher mean ranks, e.g., for statement 4, a significantly (H(4) = 33.41, p < 0.0001) highest mean rank of 790 by fourth year students than 651 for third year, 633 for second year, 626 for fifth year, and 534 for first year. Table 4 compares all statements on the basis of mean ranks across different age group of students and the results of Kruskal-Wallis test showed that the students' responses were significantly different from each other for all statements p < 0.05. The students with age group 25-34 years scored significantly (H(2) = 30.03, p < 0.0001) highest mean rank of 698 for statement 4 than 679 for age group above 34 years and 584 for age group 18-24 years .   432  365  322  274  413  463  359  294  452  428  469  442  303  168   360  399  379  405  361  354  332  409  334  327  320  351  272  213   149  203  262  292  167  115  219  256  148  189  155  139  309  174   175  204  190  220  181  177  243  202  161  181  156  187  264  375   188  135  150  114  183  190  146  137  205  175  200  179  152  352   0 200 400 600 800 1000 1200 1400 S7 S8 S9 S10 S11 S12 S13 S14 S15 S16 S17 S18 S19
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Discussion
This study has three main findings. First, majority of the medical students at two major universities in KSA and Kuwait used SNSs, however, only a minority (37%) used SNSs for education. Second, male students used SNSs more than female students to communicate with peers. Third, there were significant variations in responses among year of schooling and the trend showed that senior students used SNSs more than junior students. Our study has indicated that although a great majority of students used SNSs, this usage was not effectively channelized towards effective learning process and the students had varying perceptions about its usage. In our study, majority of students used SNSs once a week and few students used SNSs once a day for education. In a study by DiVall and Kirwin [11] , the authors studied the use and perceptions of a comprehensive disease management course students about Facebook in facilitating online discussion of course content. The researchers have reported that the students were more engaged and intrigued to use Facebook than Blackboard for posting their educational material. In addition, the students were interested to use Facebook in future upcoming courses as well. Incorporation of such educational content into medical curricula would certainly promote active learning by the students at their own pace. Another study surveyed perceptions of the students about anatomy education using social media and has purported that the majority of respondents preferred Facebook as an effective learning tool [12] .
In our study, the data about use of SNSs for educational purposes were collected without any intervention. This could be the reason for low usage of online social media by the studied cohort. This finding necessitates increasing awareness and interventions in existing curricula by embedding SNSs into instructional strategies. The value of embedding SNS-based instructional strands into medical curricula has been reaffirmed by a systematic review by Cheston et al. who have argued that interventions using SNSs foster opportunities of engaging learners, professional enhancement and effective feedback [13] . Nevertheless, the authors have cautioned the use of social media due to privacy and security issues and technical troubleshooting. A plethora of research has convincingly shown that use of social media supplements delivery and understanding of medical education [14] , lifelong learning [15] , and medical professionalism [16] . The use of social media in medical education for active learning demands incorporation of scientifically designed program that should address ethics [17] , facilitate group learning [18] especially at the workplace-based education [19] in an interprofessional environment [20, 21] . One of the limitations of our study is the lack of social media-based educational content in the curricula. This might be due to challenges and difficulties in selecting a certain social media platform as each SNS has specific method and delivery of contents. For instance, restrictions in character limits by Twitter can often limit explanations that will enforce users to inconveniently divide text-based content over multiple tweets [22] . On the other hand, Instagram offers liberal character limits on captions, thus giving liberty for in-depth online conversations and dialogues. Gray et al. have shown that the medical students can conveniently use Facebook for discussing examination questions, posting diagrams and figures, listing tips for studying before examinations, and providing useful links to peers [23] . On the other hand, Facebook has been shown to be more frequently used for physicianpatient interaction in sharing medical content with patients and families [24] . Thus, despite the existence of potential use of SNSs in medical education, there is no standard mechanism and platform that can tailor educational needs of the students.
Our study showed significant variations in responses between genders and across year of studying. These variations might reflect differing learning needs across years of study and genders as proposed in a study by Han et al. [25] . Gender differences among university students for using SNSs has been reported by other studies as well [26, 27] .
The findings of our study showed that the majority of the students used Facebook for education and sharing lectures and notes was the most popular mode of educational use of SNSs. On the other hand, in contrast to our study, Forgie et al. have proposed that thoughtful application of Twitter in higher education can be used as an effective adjunct to teaching and learning [28] . However, Facebook and Flickr have also been advocated for effective teaching and learning in medical education [29, 30] . Such variations about use of SNSs platforms might be reflected by differences between the Western and Middle East educational environment that will influence students' preferences. For any practical reason, Facebook, Twitter and other online social media can be customised to tailor individual learning needs and the crucial factor is to carefully embed the use of SNSs for teaching and learning in medical education. In the current study, most of the Kuwaiti students emphasized the need for supervision and guidance while using SNSs for education; whereas a great of the Saudi students have proposed a standard legislative framework for using SNSs.
The use of SNSs is not without problems; Internet addiction, cybercrimes and harassments, and less Table 4 . The results of the Kruskal-Wallis test showing comparison of the students' perceptions about use of Social Networking Sites for Medical Education (SNSME) across age groups (N = 1312).
productivity are so of those [31] . A growing body of literature has argued that university students engage in several activities in SNSs to enrich and supplement their academic activities [32] [33] [34] . Such phenomenon distracts students from their primary goal of achieving high grades. These reports necessitate a controlled and supervised use of SNS for education that can potentially lead to high academic performance. Some of the users become socially reclusive due to unnecessary emphasis on virtual interaction and ignore the jest of real-world social connectivity [35] . The addiction of SNSs has been shown to adversely influence personal and work environment, increases distraction, and undermines positive emotions [36] . The habitual use of Facebook negatively affects behavioral relations [37] . Growing concerns have been raised about negative impact of SNSs such as legal and professional risks, extroversion and low conscientiousness, loneliness, personality traits and self-esteem issues [38, 39] . Such information should alert policymakers to advocate appropriate use of SNSs for education that can enrich learning climate without harming students' behaviors and interpersonal relationships. An institutional code of conduct about academic integrity [40] , adherence to core principles of medical professionalism [41] and implementing legal policies about use SNSs can potentially resolve some of the mentioned shortcomings [42] .
Conclusion
This research draws upon the perceptions of medical students from three Arabian institutions about the degree and nature of use of SNSs for their learning and education. Although a great majority of students use SNSs for various purposes, but use of such platforms for sharing educational material is low. Students have emphasized the need for sessions delineating appropriate use of SNSs in education and discussions related to legal and ethical issues surrounding SNSs in medical education. The findings of this study urge educators to work on curricular reforms that can embed social media for education.
